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To all whom it may concern:

Be it known that I, Urrax CUMMINGS, of
the city of Buffalo, in the county of Frie and
State of New York, have invented new and

5 useful Improvements in the Manufacture of

Cement, of which the following is a specifica-
tion.

- Hydraulic or Portland cement is usually
manufactured by mixing together clay and car-

1o bonate of lime in such proportions that after
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calcination the resulting compound will con-
tain about sixty-two parts of lime, twenty-
eight parts of silicic acid, and ten parts of
alumina, by weight. During the process of
caleination the carbonic acid contained in the
carbonate of lime is expelled, and the silicie
acid combines with the bases and forms there-
with silicates of lime and alumina, which are
afterward reduced to powder and known as
“hydraulic” or “Portland’’ cement. The
carbonicacid whichisexpelled during the pro-
cess of caleination has no commercial value,
and is allowed to escape into the air.

The object of this invention is to reduce the
cost of the cement by the manufacture of the
sulphurie acid as a valuable by-produet; and
the invention consists, to that end, in manu-
facturing cement from elay or siliciec acid and
sulphate of lime, as will be hereinafter fully
set forth, and pointed out in the claim.

In practicing my invention I mix together
gypsum or sulphate of lime and eclay in the
proportion of about twelvehnndred and sixty-
sixy pounds of gypsum to four hundred pounds
of elay. I prefer to pulverize the gypsum
and dry the clay and pulverize the same, then
intimately mix the pulverized gypsumandclay
and add a small quantity of water, and mold
the mixture into blocks substantially in the
manner practiced in making Portland cement
from carbonate of lime and clay by the well-
known dry process. I then subject this mix-
ture to calcination in a suitable kiln, = At the
high- degree of heat which is maintained dur-
ing the process of caleination the silicic acid
contained in the clay expelsthesulphuricacid
contained in thesulphate of limeand combines
with the lime and aluminaand produces there-
with silicates of lime and alumina, which,
upon being redueced to powder, are in every
particular a hydraulic or Portland cement.
The sulphuric acid is expelled during this

process of calcination either in the form of
vapor or it is decomposed and forms sulphuar-
ous acid,’and oxygen, or the escaping gas is a
mixture of vaporized sulphurie acid, sulphur-
ous acid, and oxygen, according to the degree
of heat which is maintained during the pro-
cess of caleination, and which may vary some-
what at different times, owing to differences
in the quantity or quality of fuel employed,
strength of draft, &c. The gases escaping
during the process of caleination are cooled in
suitable chambersor passages lined with lead,

‘in which the sulphuric acid is condensed and

collected. The sulphurous acid, if any, is
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converted into sulphuricacid in the ordinary -

manner by means of steam and nitrie acid.
The sulphuric acid so obtained is then con-
centrated or further treated in any usnal man-
ner practiced in the mannfacture of suiphurie
acid. The mixtare of gypsnm and clay above

specified produces about seven hundred and-

eleven pounds of hydraulic or Portland cem-
ent and five hundred and eighty pounds of
sulphuric acid from every sixteen hundred
and sixty-six pounds of the mixture, the bal-
ance being moisture, which is expelled. The
costof the sulphate of lime is about the sameas
that of carbonate of lime, and the cost of manu-
facturing hydraulie or Portland cement by this
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improved method is about the same as that of -

the old method in which carbonate of lime is
employed; but the sulphurie acid, which is
obtained as a- by-product in my improved
method, is valuable, and the value which it
represents materially reduces the cost of the
cenient.

In practicing this invention any suitable
kiln in which the process of calcination can
be carried out may be employed, and any or-
dinary apparatus may be used for recovering
the sulphuric acid.

The condensing and converting chambers
are connected with the top of the kiln by a
suitable flue,and the waste gasesare discharged
from the condensing or eonverting chambers
by a stack or chimney orasuitable fan, which
maintains a proper draft through the kiln and
chambers.

The proportions herein specified are found
to be well calculated to produce the desired
results; but they may be varied in accordance
with the nature of the gypsum-rock and clay
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employed within certain limits without chang-
ing the general results. If the proportion of
clay used be too great, the cement will be of
an inferior quality; but the sulphuric acid
contained in the sulphate of lime will bedriven
off and recovered. If an excessof gypsum be
used, the lime contained therein is in excess
of the true combining proportions with the
silicie acid, and the sulphuric acid will not
all be driven off, and the resulting cement will
be inferior in quality by reason of the pres-
ence of sulphate of lime, although a small
percentage of the latter may be present with-
out exerting any specially deleterious influ-
ence.

It is weil known that the silica or silicic
acid contained in the clay is the active ingre-
dient in the production of the cement, and it
is therefore obvious that silica inafinely-pul-
verized condition may be substituted for the
clay, if desired.

I am aware that it has been proposed to
manufacture cement from carbonate of lime
and elay with the addition of a small quantity
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of sulphate of lime or some other sulphate for
the purpose of rendering the mixture quick-
setting, and I do not claim such manufacture
or process, as it does not produce sulphuric
acid.

I am also aware that it has been proposed
to manufacture sulphuric acid by fluxing gyp-
sum with quartz, sand, clay, &e., to a fusible
slag for the purpose of driving off the sulphurie
acid; but this process is essentially different
from the process herein specified, as it pro-
duces a valueless slag, which is not a cement.

I claim as my invention— i

The herein-described method of manufae-
turing hydraulic or Portland cement, which
consists in caleining a mixture of clay and
sulphate of lime, substantially in the propor-
tions specified, as set forth.

Witness my hand this 26th day of October,
1885.

U. CUMMINGS.

Witnesses:

F. N. MERRILI,,
CHas. H. PARSONS.
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